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This  report  was  prepared  by  Diane  Green  of  the  APIOS 
Atmospheric  Deposition  and  Chemistry  Program.  However,  the 
data  themselves  are  a  product  of  the  combined  efforts  of  many 
individuals.  Precipitation  samples  were  collected  by  a  large 
number  of  site  operators,  whose  names  cannot  be  individually 
mentioned  here,  under  the  coordination  of  the  APIOS 
environmental  technicians  Scott  Kennedy  (in  the  Southwestern 
Region) ,  Steve  Elliott  (in  Southeastern  Region) ,  Wim  Smits 
(in  Northwestern  Region) ,  Bill  Trayling  (Northeastern 
Region),  and  J. P.  Varto  (in  Central  Region).  Sample  handling 
was  carried  out  by  Sue  Lampinen  and  Gail  Fielding.  Chemical 
analyses  were  performed  at  the  Laboratory  Services  Branch 
under  the  coordination  of  Frank  Tomassini.  Invaluable 
clerical  and  computer  assistance  were  provided  by  Peter 
Maheras,  Joseph  Lamb  and  Roberto  Banchon.  All  enquiries 
regarding  the  reported  data  should  be  directed  to  Neville 
Reid,  Coordinator,  Atmospheric  Deposition  and  Chemistry 
Program,  at  (416)  326-1691. 
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INTRODUCTION 


The  data  listed  herein  are  a  summary  of  the  results  acquired  from 
the  APIOS  cumulative  precipitation  sampling  network  from  January 
1,  1988  to  December  31,  1988.  The  sampler  utilized  for  collection 
of  wet  cumulative  deposition  is  the  M.I.C.  Type  "A"  collector 
(Sangamo) .  During  May  to  October  when  precipitation  is  mainly  in 
the  form  of  rain,  the  Sangamo  collector  is  equipped  with  a  34  cm 
X  61  cm  polyethylene  bag  insert.  For  snow  and  snow/rain  collection 
from  November  to  April,  deeper  collection  vessels  are  utilized  (122 
cm)  with  34  cm  x  122  cm  polyethylene  gas  insert.  The  deeper 
collection  vessel  is  utilized  to  reduce  snow  blow  out.  The  period 
of  accumulation  per  sample  is  28  days. 

All  data  presented  in  this  report  have  been  screened  for  validity. 
Remarks  and  qualifications  have  been  appended  to  records,  and/or 
results  where  necessary.  The  screening  procedure  involved  checking 
each  record  for  chemical  analysis  integrity  (e.g.  ionic  balance, 
observed  vs.  theoretical  conductance) .  Gross  limits  checks  were 
applied  to  the  results.  Upper  limits  were  determined  as  M  +  2S 
where  median  (M)  and  scale  (S)  represent  robust  estimates  of  the 
mean  and  standard  deviation  respectively.  Scale  of  the 
distribution  was  estimated  from  interquartile  distance,  i.e.  S  = 
0.74  (3rd  quartile  -  1st  quartile)  based  upon  logarithmetic 
transformed  results.  In  a  situation  where  the  distribution  is 
significantly  bounded  by  reported  detection  limits,  S  may  be 
estimated  as  follows,  S  =  1.48  (3rd  quartile  -  2nd  quartile). 
Lower  gross  limits  were  specified  by  the  above  method  except  for 
those  parameters  with  minimum  values  near  or  at  the  detection 
limits  (CI,  Mg,  K,  Na,  Ph,  Mn,  Ni,  Pb,  V,  Al,  Cu,  Zn,  Fe,  Cd)  . 
For  these  parameters  a  lower  gross  limit  of  zero  was  utilized.  The 
data  were  also  screened  for  outliers  statistically  by  applying  the 
Dixon  Ratio  test  to  the  highest  and  lowest  values  observed  in  each 
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region  on  a  monthly  basis.  Outliers  were  determined  at  the  95% 
level  of  confidence.  Records  and/or  results  deemed  unreliable  are 
flagged  but  not  deleted.  Detailed  description  of  the  validation 
procedures  as  applied  to  this  data  set  is  available  from  the 
Ministry  upon  request. 

Station  Identification 

The  station  identification  is  defined  by  four  descriptive  fields 
(e.g.,  Dorset/Cumulative/Wet  #20).  The  first  field  refers  to  the 
sampling  location.  The  second  and  third  fields  describe  the 
sampling  internal  and  the  sampling  type  (e.g. ,  wet  or  dry) 
respectively.  The  last  numeric  field  refers  to  the  index  code 
utilized  on  the  location  map.  All  precipitation  chemistry 
listings  are  given  in  alphabetical  order  by 
station  name  within  each  region. 


Cumulative  Precipitation  Chemistry  Listings 

Sample  type,  as  coded  in  the  data  listings,  represents  the  state 
of  the  collected  sample  at  time  of  removal .  The  sample  date 
represents  the  date  on  which  the  sample  was  removed  from  the 
sampler.  All  chemical  analyses  were  done  on  unfiltered  samples. 
Lab  pH  entries  represent  pH  measurements  obtained  at  the  MOE 
Laboratory  in  Toronto. 

Total  hydrogen  ion  concentration  is  reported  for  either  titration 
of  the  sample  with  NaOH  to  an  end  point  pH  of  8.3  or  gran  analysis 
titration.  For  a  complete  outline  of  lab  analytical  methodology 
please  consult  the  Ontario  Ministry  of  the  Environment  report 
"Outlines  of  Analytical  Methods"  coordinated  by  Water  Quality 
Section,  Laboratory  Services  Branch,  June  1981. 
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Of  the  reported  metals,  aluminum,  copper,  iron  and  zinc  were  found 
to  display  significant  adsorptive  losses.  As  a  result,  a  leach 
solution  of  5%  HN03  (1  litre)  is  placed  in  the  emptied  collection 
bag  for  24  hours.  The  leach  solution  is  then  analysed  for  the 
above  metals  and  a  final  metal  concentration  is  then  calculated. 
Prior  to  1986,  in  the  calculation  of  final  metal  concentration,  if 
a  detection  limit  (<T)  was  encountered,  a  value  corresponding  to 
one  half  the  detection  limit  was  utilized.  As  of  1986,  <T  values 
are  no  longer  halved  in  these  calculations. 

Co-located  with  each  sampler  is  a  cumulative  precipitation  gauge 
which  serves  as  a  primary  standard  of  precipitation  during  the 
collection  period.  However,  if  the  cumulative  gauge  depth  is 
missing  or  is  thought  to  be  inaccurate,  then  an  approximate 
precipitation  depth  is  determined.  The  approximation  is  made  by 
accumulating  the  surrounding  CLIMAT*  station  daily  depth  gauge 
results  individually  and  then  interpolating  using  a  modified 
kriging  method  (1)  to  the  APIOS  station.  Sometimes  precipitation 
gauge  results  cannot  be  calculated  by  the  above  method,  in  which 
case  the  data  are  missing  in  the  tables  to  follow. 

Calculation  of  Equivalent  Precipitation  Depth  (mm) 

Equivalent  Precipitation  Depth  (mm)  =  Volume  Collected  (ml)  x  3  0.8 
1000 

Calculation  of  Observed  Seunplinq  Efficiency 

%  Efficiency  =  Ecniivalent  Precipitation  Depth  (mm)  x  100  % 

Gauge  Depth  (mm) 
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Field  Comment  Code  Index 

A  -  Insects  in  sample 

B  -  Leaves  in  sample 

C  -  Particulate  in  sample 

D  -  Fibres  in  sample 

E  -  Sample  not  submitted 

F  -  Sampler  malfunctioned 

G  -  Sample  spilled  or  leaked 

H  -  Volume  incorrect 

I  -  Event (s)  missed 

J  -  Wet  side  open  when  not  precipitating 

K  -  No  precipitation  collected 

L  -  Part  of  event  missed 

M  -  Dry  side  open  when  precipitating 

P  -  Gauge  depth  incorrect 

Q  -  Other 


Office  Comment  Code  Index 

C  -  calculated/observed  conductance  discrepancy 

H  -  calculated/observed  pH  discrepancy 

J  -       pH  large 

M  -  poor  ionic  balance 

N  -  abnormal  sampler  efficiency 

T  -  free  hydrogen  exceeds  total  hydrogen 

X  -  sample  lost 


Environment    Canada,    Atmospheric    Environment    Service 
Meteorological  Observations  in  Eastern  Canada,  Monthly  Record. 


-  VIII  - 

(1)  Spatial  Trend  Analysis  and  Uncertainly  Estimates  of  Acid 
Deposition  Data  in  Ontario,  A.J.S.  Tang  and  W.H.  Chan,  reprint 
#85-6A.6,  78th  Air  Pollution  Control  Association  Annual 
Meeting,  Detroit,  Michigan,  June  16-18,  1985. 


Analytical  Result  Remark  Code  Index 

>  -  actual  result  greater  than  value  reported 

<  -  actual  result  less  than  value  reported 

T  -  actual  result  less  than  criterion  of  detection 

W  -  no  response,  minimum  possible  result  reported 

A  -  approximate  value 

U  -  unreliable  result 

L  -  bag  leach  result  not  available 
<L  -  bag  leach  result  not  available  and  precipitation  sample 
result  has  been  reported  as  a 
detection  limit 

LG  -  exceedance  of  lower  gross  limit  checks 
UG  -  exceedance  of  upper  gross  limit  checks 

D  -  outlier  of  Dixon  Ratio  Test 

B  -  exceedance  of  gross  limit  checks  and  outlier  of  Dixon 
Ratio  Test 
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Colchester*  15. 

Merlin  16. 

Ft.  Stanley*  17. 

Wilkesport*  18. 

Alvinston  19. 

..   Huron  Park  20. 

7.  Waterloo  21. 

8.  PaLtierston*  22. 

9.  Shallow  Lake*  23. 

10.  Milton  (removed   24. 
March  '84)  25. 

11.  Uxbridge*  26. 

12.  Coldwater 

13.  Csmpbellford*  27. 

14.  Cloyne*  (repl.  28. 
Kalladar,  June  '83) 


Smith's  Falls* 

Dalhousie  Mills* 

Golden  Lake* 

Wilberforce 

Whitney 

Dorset* 

McKellar* 

Mattawa* 

Killamey* 

Bear  Island 

Gowganda* 

Azure  Lake  (repl. 

Ramsey,  June  '83) 

Moonbeam* 

Attawapiskat 

(rem.  Feb  '84) 


29.  Winisk  (rem.  Dec  '86) 

30.  Gerald ton  (replaced 
Nakina,  Aug  '83) 

31.  Dorion* 

32.  Quetico  Centre* 

33.  Lac  la  Croix 

34.  Experimental  Lakes  Area 

35.  Ear  Falls* 

36.  Pickle  Lake* 

37.  Turkey  Lake* 

38.  Moosonee*  (installed 
October  '85) 

39.  Otter  Island* 
(summer  only) 

40.  Sutton,   Quebec 
(Intercomparison 

Site) 


*  indicates  both  a  wet  and  dry  deposition  network  site 
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